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Claims i-B are pending. Claims l,. and 7 has been 
amended to more distinctly describe the Invention < 

On page 2^ paragraph I of the ofBct action dated May 17^ 2007^ 
the Examiner has queried the definitlpri of ""intein'' m preseDte<i on 
page 20 of the spedficatf0n> The Examiner repoits that the concept of 
self spNcirvg of a native Intehi In a native context is confusing to the 
Examiner In view of the claimed thiDS-lnduced deavage of intein 
deffiied on page 20 from an Inteiri-fusion protein. 

The earner conjugates described here are onentatecl so that the 
C-terminal end of the earner protein Is fused to the N-terrnlnaJ end of 
the rntelh (see Rgure 1 In th^ Application). The Jntein character^stlcallv 
has an N -terminal cysteme. 

The completion of a splicing reaction by a native Intern can be 
Inhibited by a thiol reagent or by a mutaUon withui the intein so that 
dmvage but not splicing occurs, In the presence of a thfol reagent, a 
C-termmal throester is added to the C-termmai end o f the carrier 
^r^tln dunng deavage. 

A comparison of splicing and fntem-med^ated peptide ligatron m 
provided In Figure 1 of the accompanying paper authored by Evans et 
af . (/^ore/n Sc/er?ce 7; 2256-2264 (1998} - attached hereto) > It is well 
uhderstdod in the art that a thiol reagent does not effectuate self 
splldng but rather mhibits splicing and promotes cleavage. 
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Ths Examiner reeitecl the first line of a definition that extends for 
10 lines. In fact, the definition further states: 

An intein furtf^er Includes derivatives of rrtocllflcations of the 

listed intesns Including amino acid .substitutions as long as these 
derivatives and modifications permit cleavage,, Jt Is known that 
certain mntations do not prevent m mtein-lnduced cleavage 
reaction. (.Application, page 20) 

The specifieatlon then describes hew: 

a carrier protein or a ilgand protein is positioned upstream of the 
lutein {for escanipie, a vector selected from Impact or 
designed according to an IHPACl""' vector desif n, (Applleatlon^ 
page 30, line 27) 

In paragraph 2 of the offiGe action dated i**1ay 17., 200?; the 
Exa miner has confused the i^ -terminal cysteine of the intern with the 
C-terrninal thioester on the carrier protein. The formation of a C- 
terminai thioester on the carrier protein is the result o^f cleavage of an 
Intein fusion protein In the presence of a tNdl reagent. In the 
presence of a thiol reagent (e<g. l-mercaploethanosulfonlc acid: 
HESNA)> the Intein Is cleaved st Ils N -terminal end as shown In Figure 
1 in the aljove application and a thioester Is added to the C-termsnal 
end ef the earner protein. The N~terminal cysteine referred to by the 
Examiner in paragraph 2 of the office action date Hay 17; 2Q07 is the 
first amino acid on the intein, not the protein. 

Intein-medlsted cleavage to generate a C-^termlnal thiol reagent 
on a protein In the presence of MESi^A is the subject of U,S, patent 

5,.849,428 assigned to l^ew England Bloiabs, Inc> (NEB)< When 
describing Inteln-rnedfated ligation in for example column 13 of the 
reference. Knock et al, refer to IMPACT-*" (NEB) (see attached product 
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informaUon from the NEB catalog dated 2002/20D3), and to US. 
5,834,24:? C^feo assigned to NEB and authored by the present 
inventors). 

tlie Examiner has addltldnaHy refecfed the claims as IndeHnM in 
view of the use of the term 'Inteln'' and ''carrter-intem fusion protein'' 
and the roie of MESNA because of the apparent confusion by the 
Examiner with respect to sdf spiWng and eleavage/The discussian In 
th^ above paragraphs addresses this poit\L In view of tM abo\^e,s 
Examiner is respectfuliy rg>ques{;ed to reverse the rejectidn. 

The Examiner refers to creating a reactive C-terminal thioester 
on one of the earner or Hgand m b product of Intein cteavege the 
presence of a thiol reagent as mechanistically false, Appiicants 
respectfuHy subrtilt that as explained a bo ve^ a protein fused to ah 
Sntelo according to the descnptlon m th^ appNcation rnay be cleaved 
from the Hitein In the presence of MESNA to produee a reactive G- 
terminal thioesterv In the present claimed Jnventton, the gamer 
grotelO (not the Hgand] ss deaved from the intein to generate a C- 
term mat th^oester. 

The description for Figyre 1 m the Application states: 

to indoce deavage of the prdtem bond prior to the N-termlnal 
cysteine of the fntem resulting m the formation of a reactive 
thioester on the G-termmus of the WM type CBD 




This eml3odiment iS consistent with the explanation provided 
abo^e and Is an exampie of the claimed invention where cialm i as 
amended requires that a "'a ^arner-mtein fysmn protein Is cleaved m 
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th€i presgince of 2~m€rcaptoethanosulfonic acid lo genarate the C~ 
terminal thioester on the Gamer prbtem** 

Releetl&n uoder 35 U.SX> 6102 

The Examiner has rejected the claims as antfcipated by Knock et 
al. The Knock reference does not anticipate each and every element of 
th« alaimed Invention and therefore does not intlcipat^ the dalrned 
method mder 35 U.S.C, §102. The Knock reference deserii?es how fco 
imrYioblii^e proteins using intelri-meidlated ligation betwieen a p6i30de 
and an anchor protein. In contrast the present a pplicatfon ytillz^s 
intefn-msdiated ligation as a step m the purlflcatisn of a wide range of 
Ogand-blnding molecules which have the property of bmdmg ts? m 
immofeliked ligaf^d. 







Carrion G"t§rminal thiooster on 

the Carnar fanchsr) must be a 

protein. Pages 14-lS 


Anchor: Nycleophlfic group on the 
Anchor (carrier) - anchor does 

not need to be a protein . 1 0023 


IJgaod; Nucleophlilc proup on the 
Ligand. Llgand does not need to 
bo i protein. Pagos 14-15 


Ugand: C-terniinal tdioester on 
the llgand must de a protein. 
1 0023 


Csrrier binds to matrix 


Anchor binds matrix 


Ugand reacts with llgand-islndlng 
molecijlav 


Peptide reacts with peptlde- 
bindlng molecule. 


Eiute llgaod-blndlng malecyie 
from llgand under conditions 
where the llgand-carrier remains 
bound to the matrix. 


No elution step described. 
Only Immobilization. 
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Th^re ar?s significant dlffersricgs between Knock af> and tlie 
present appllcatlQn. 

The present claimed methoc! Is m impmv^mmt to Knock et bL 

Knock It ah requirt that the Hgand be a proteln/polypeptide, TNis is 
explicitly stated In for example; paragraphs 0012-0010, 0021, 0042., 

0047, 0048/ 0049, 0()§6 m\<$ claims, gven If it were not 
expiicftly stilled, the fact that the proteln/polypeptye carHes the C- 
termlnMS thioester require^ that it be synthesfeg<^ as a fyslon protein 
where the reactive thioester results from Intern cleavage. 

The Knock reference Is additlonaliy a method for immobiygirtg 
proteins and not a method for purifying protein that requires an 
elution step. There Is no su^igestlon or requirement in Knock et al. 
thai a molecule binding to the polypeptide fee capable of elution of 
more partlcylarly capable of elution without caoslhg tlie anchor or 
bound peptide to become jdlisassoclated from the substrate. 

In contrast, the present daimed method does not require that 
the ligand be s protein becayse it does not have the reactive thioester 
at Its C-termfnus. Instead It has an N-termlnus tliat Is a nucleophlle. 
Gonsequeiitly, the llgand need not be expressed as a fusion protein; In 
fact the spedflcatlon states that the Wgmd may be a protein, DHAf a 
carbohydrate or a small molecule, (AppHcstlon, page 19 line S}. 

The present claimed method is additionally a rnethod for 
purifying a llgand-binding molecuie from a mixture. This method 
requires an elution step. The method also requires that the carrier be 
associated with a matrix non-covalently. 
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Gonsequtritly, tile Knock et al. mference does not anticiijate the 
claimed lrYvention> 
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For the reasons set forth above, Appllearits respeetfully request 
that the rejections set forth In the Rnal Office Action of 

Nay 17, 2007 be withdrawn and submit that this case is in condftian 
for immediate allowance. Early and favorable consideration ieadlr^g to 
prompt Issyanee of tills Appllc^tlOR Is earnestly soljqted. 

Applicants are concurrently filing a ootlce of appeal and a 
petition for a thrae-montli extension of time to file a response. 

Applicants authorize that tha fees for the nodce and extension, which 
total $780, be charged to Deposit Accoynt No< 14-0740, Applicants 
also authorise that any defiei^ndes be charged to Deposit Account Mo, 



Date: November 14,. 2007 
Customer No.' S89ig 



Respectfully submitted^ 

NEW ENGLAND BIOlABS, INC. 

/ldiiilM.M;..Srloii3ik.^^^^ 
Harriet H. Strlmpet O.PhiL 
(Reg. m.i 37,080) 
Attorney for Applicant 
240 Country Road 
Ipswich, Massachusetts 0X938 
(978) 380-7:373 
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Semlsynlli^sls of cylotoxle protains using a modified protein 
splicing elernant 
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Semisyiilliesis of cytotOKio proteins using a modifieci 
proiela spliciag eleoMot 
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it^ .€A<fcmml smdm iKmy im)^ kklM pxmm^- 
di<ii }X^^5^pep^>d^^$ <d iiHfj^ertd^i?i abov:J ;^cids.^ir;?jiimcu[:: 

m proc::yc c<jfm<^-B;iil.or: o;' sv^iteuv p^pjM^^^ ^Ji ;d.:, 

imaim mm\<i]Mp^ vmv^^v^r, m^r^^m -^;c-i^Uy ::dis'^?c ^^mnlCi^m 
i^iid^ii . ini^ia^. jii^ jv:ito?;idy cx::c^ni tig i j>x Jh;:i ^-itii^J v^^:^ cw::^ 
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N ^>*jtrj ju&i <: s5<:^ ne) isjjvS cKlsiijis?: tis; mmrt frm. 'iht ptmm<^r k 

A pj^vsi^ys^y k?5<?v^n a?i "imiive dmk^ ^i- 

•:>\nk^m pi^i^iiv (Fig. ^ Ai Tiiie pois^micii of a pj^>v:$d^i|<> ^uch -i^ 

^.^^;.l?^iif^ l-iciJc: f^^ixteba of ^i fi^^r^.jm'obu?:?. protein J;a^^- 

;i?i>j5f>kv:j::i vSirii f;^>a^^>-^^ iwu pv>(<:nti;aiy; i:yuH<>xii: 

iiv<; ftiigti\$:m :fi ioi!i?\se<3 by fS^ctUns with ity«thotk 

Ti^;5 ffiJ;iCkiji ^■Cvl<:^<<J^^ jjivv^^yxrs 

^ocbijkivt^^ tenbc:<i (J?^v:c>ii^;1y Ibr ci iY^^>c-i^ki3 See VMA li^^ki 

i^ii^ijiCi^ f^iji? of Is^istit <jj sbf vj? Jiss^s^jofi'' (f)a«/$0n 

m ^h>^ 5hk>:! Hidiu:<> ^iHdH^^T>:?d:cae^ 
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ducted v<r{U^iJmi^^v^.i•s:^a^^ Ivnowtj H) bej^ai^vl j<>v Mx?b^i«<^^i>;3[?d ^tev^^ 
(N454A} ifjj^jas^: j:«?^cxvv^}y. &ril^<>tcrmjtTiJ^of auskj$<? biadisg 
{4sy d s^.. t$i^; Gyi5jve^5 iiif., H^^'") fs^>vji ^ (ivj^^. 1W<> of 

ihi: him x^ii^ of 2-rfU^?:c;ipi;icih:i?^i:NU ijo^ { MHSN A. S^^m 
m- ^ -"m^^ chemical l^os** ter«^&s«5 ^he mmr\\^- 

m^mmm^n-^ m mi ^Al MBSNA m 

imm iA^&.,^^) <£ ibo ir^:^^iri<j^^^r A «d|-^^:i^ti! d^^^ ^^^^^ ^^^^ 
k desired amy \n &i\v:^M^m^ P x:.mMi^^. ^dm % iftfeii^. 



Mgb io-hi}^ ivm:ii\^ primmi><^M. rxg. 4) vybo^ MES^^A w^s 

ida^ii r,f:iiA^iON<TO,. Aij^o. m t>mab ^^^ik cm bi^ y:yiiihmziid vxidi 
posjftHc from r^ciJRi^?isrjr^?siijs^^ F«>r ^xs^????^. is^jk^ t^d^f pr^j- 

i^^sidoc 10 bi^ jyii^ilin^^tl MUiivt <^vvJ.iv wjthsjj a iJ^tpikk t?f s tbiJ 
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mim&imfm^ m>^m ^ $97^>k 1>k: a^i^I 

v^ru<iJi.::<::<: pjx^kci:^ kiki y^x^ K,. v^kiit- v ;;ri' k.^ ^ .::x( 1.> :^v:^1.. 

§.3 k ^ :i^x^ k2^rv:i^MB?ji|i^i?;v 4 Skn^tida.. M>VA^* ku-^ ykxiixoj 
iff n^^mi. 

vv^^xr:i>k k= RN<;xc A.. ck^>j>k?y-:-vJ .;i>:J:vky 
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Vii:: mXi^m oi iM C 'i^amm iln^mx l^pxlm i^m- 

vk-<K i^ p<<^mi^c <^mi:kv^ U^mn^n. "fe m^^^n^i ^.hi-wjj 
Figure 21^ ha^e -h^^ .:JjK>?^^ii:v "-MBSNA j^jkI ; 

Si.'^^ VMA ju^iv^n j^!^>Ji^^;; IBs. ^A). Anh'>i^gh ^:i^|vv^J^^^ av^^^. 



fiitihm^im.^im by\mm prah^•^^n^^ ^ii;:>i^ci:5ied v^kh pj*6i<^ai.c^ isiurh 
fi^jii^e chciYiiCiiJ np;B<>::i mawso:? <ii Uiif mc <>? 



whkJi pcui? \X} \rmn:im ^ inr^M ^^^^ ^H^m A, 

prm<^rs. J>fi<vku$ situdik?^ had di?»x>t:i;tf»{$<i -h*? 4m<>6f?jSHC^ i:^m 
C.?cm}sr^si mmi Amhii^ iiAn. tm ^my^ m^.. 

hmm hav^; lht(a (vr :-vc^ a^aibbk bkmim^m ^mm^Mmi. 1<> 

iioa ?:riik;>ac:jj^a$<?, iih^x^^ which :^?mitiy>>/hi^-iciki^ n^kiio^^ 

iiosi of cn??Cisrfs^^.uk^?^ or ?hc ?t;?^i?okiijjg 5:>^ o--if5C;i^<?d pr<xeiO:. 
A porik^\ ^fvji^oia iij:spkYed ii^^WUy urirO<>siiai^^Jy ;ii^,ir 
viiv:),. H^5w<^vc^v ;j ^;5i?'9fiuafi> !Jt;:?^o^^ta$;i^ <ia{ af:jy probably di3;:r to 

iv fe<i«ife;:«^fi? fer ii»y tiJi^i^J- 

mesjt^: a«d >v^5?s A hijr?j<x with Ti;i!$ 

Tl^ pr<x^ooxt?tt msiy <i!k»v ih^ :]?^-^^«teijc^n of cyK>^t^sk 

miMim «>d ilk. ii!^i;rodocdBjj «>r jK>ooixkd jjoofn? a>::idi; io^<^ lism^ 
.i>f>5icisi '$^s5»cnco^^. AkiK thv? abi?ity ii: j«-005^i^% placo ma-Bv^? 
ihtoler a^ th^^ C-fe.rmi;jv;^> (vi' ;;: irir^o p^?;^^?^^ p;ivor> ih-? ^v^iy j^or 

>h>j5 Uji^y dafh i^i^^ii 5rap\<?taa^ cMaiy^k i^:^s^dBi?:>. k iaa i-i?- 



ijAte lu$^i*?55 X^^J^^J a«d Z'^?^ ?viios orixr^^c^^MIPI^'^XiiJjj 

■■ J mid m>i^4 (5 ^ GCrAtC A ACCGGIt} AG<KX:A<nX 
GCCnYiCiClQAC0AAC:c:-5^^ Im ^^M'I <mmhi:tt {\^ 

m:QCA^3 ' m mm 5' a A(m}CArf oxx:<:-of c:^ atc^c ac^o 

CtMrA:?: 5^) wa-s ii^i;ori^^d rmx^Kh<A m^^^ ui\m ?o iair<:K^a^:a 
« i^^ulupk Oka^^^^ m ^;i^^^^^M:^^^^^^;:o^Ay>d 
:x>a Mv.> GyrA m^^iiV{pMXP2).Themto^^^ 
w'^N ?J>«i ^am?s s^n???. i?> |5;TVB1 (Na<v B<^jy>$. 

Bcvorly, Masm:lms^i?i^i and ih^ NM jo A^d f;ag-a^fR ori?MX^>^ 
wcv^ ioj^j p1YB^ ( BMim ^ 



by thi? po^yn^orass^ chaifi re;30Jio^> O^CR} (Saiki aj iii. 



Dovvn5oacl^ from V¥^^w.j>f^>?5j^nsd?^Ac:^^ Nov^^imss^r 12. WOI 



nm 



.>v:fTrcK:€AO0f:jt:!Titn^^ 

mmcm^r^A 0>mimmi} tUm^^l mem m UX m 

h-r>t:j Umim mmmix: ^Mmy f^m^ miH^i Siv^j- JCtON^ 

Kri -yi. i"t:R ^ji^^; ^k^^<'rif?:;^^^ 5<>r lip<<l Mk^^\^% 
i:i^pmiv>. i^sm l^hmry (2 .^l) v^m ^^^^^^^ ti:? 04 ^t" ^x^y rnii^ 
^d<s:: Js> Th^? K^R rfi<igne^juj^> i^^^^ 

1^ PNA p^^iyimm^: imm ^di^^i-m^:. mm^r^L 
ml Tm i\^nm] vyckv ti.>iiMim mT<' -^4 30 

mii rrem m i hi Wmm. K:R ^^f^xi^^i;^ was ck-^ 



hmmx ^fkMiim a$ <liss$idW<. ^is^iig: i^^e VMA i 

fek, P. I>|]:<. J. ?>^i^i^k5, E.A. m mp.) i^^mMm. ^ 

jY ^c'i^t which pyini ?j:>iy ^^x^m^^^ ^kh^:^ ^)M ma <:^ct - 
M^^it^ii: liT. CoOi^its??^ to^^j^dl>j^ coi^vriljjg^^ iy^>:J 
i>oyrk<it5(>n (pirifo?»^^ *>i-y T^e >te part 

A (50 j)^M IVk. pH 7.4. yf?M NaC^ii, wiiKh^d ^iij^i 10 

CCiHmm vf^'Ui^vjos <>f Btiif^x A ja^r-i^v;? u«^vsj«55il ?5>;jiedii]. Ckav- 

■ikm^ Mm^mi^m m Bk> m ^^^^ A^^^^v afe^ci^los. 



wars -aMkiii^sl aaci pmm ■ f;-iHK^mv^iicm mtc -drntrnmi 

Pcj>t«k: svs5tes$ v^aa im^mrmi m m aBI m^yd^) 4'BA pt:^m<ic 
4yM&^^^ ummn^ FksiMo^ cm^^r^ m^\M ct 5 
a 0M5 inixm Ncak. ^/N^^yteN>:Tj^^?i.hy^v 
p>ii^:jvv^^jrsethyO ^^>^^ysiyfer^^ r<:sj>^;> {A^j<|j<?ii BiosvsJ^m^^. Ris^^tr 

mm$ W>m was jk^aisjJJi:^ bym ^^^^Imi ii^da^^ mmm 

n^^ mih niistf^^n md #nOy ^m^i-M rmm im:p^mm 
fbr 3 h. Fv??k>wj»^>. f};$f>5^;k>« ami pf^dpiimm im ciAd (&*C) 

jin<j a«a^y;^^^d by Jii<ss$ s.p<?cin5jj5v>vry Pjsj'c<jpJiv5£ Biosysi^ 



iFr^ir^ifijt^hajxis ]vkNtsi^d?u>vc^t:^) ^JALD^TOF jtm^s^ sp<:ctfi?.trt^cJ:a!\ 

P^^f if^Caijon hy Ls^ir^^? a ^rViAicr$ HPLC:\^yK^<^5T^ 
^1 La^nb<ja^?vJa^ M:xk:; :^>viaiwavc:oa«ar*kiaofer Uarai 2^4 

;}j^V?Si<HiS ?iCsiiJJK>«of 0.j% TFfX (V/y). 

ml .) wijii jj-aaiad .ic?^i;ni^ad M c\^z^m ^^m^^m a 3^^ ara^;a^ 

in ih<j r=e^4?^<ifs. Lip#jn j^isjct^^j*?; a?«cr p<sfjfii?^syo^i \ 

<ividesi (isv I n^^^ ilim air^Jt^My tf? iha ?hjoa$;rar^ 

5;agj^^^il artjit^ia tei;|y im^m^ m coJama Tha rat<c ■ 
liw"} iisanv^^i ^a proaaad aaaf aigh^ X:. Ia ^ha aasc i>f RNaN<: 
A, i^Na-<;: A Wiis iiiifeil^cM tt^ni:mml<yA C3-4 H c^tmmii- 
mi nml^m » <.>»ifiprfi|5 lc0}mmt iMmco^:. Bmd^^ ?v1as- 



I of mahme h<i^g pi-o^jaia- 
Na?Taj.ia a W <:0hmm Wm^^}^^^ ^iNaw Enj^IsM Bio - 



^/>^tC>j<^jfe:?<>a .^f A^«?^^/ f^fe^ ^ 

NaCi, wa^ ^^piHkd i^a v^my^ ^ a<^^um« vok^ai^i. 



Dowfik>5idj?«:i from wvvw^prsj^^iij^seij^nsj?^: ^ >>:^ Nov^^i-nb<ir 12. 200? 



A *>siiii?d^s 210 tt:M N^Ci iijid&f ihe^? 

gfrikiR Siiiifii:!!^ :?^?■^:J:^ny i>r p?*>feiti te4s f rc>?rt ji^^us^^cJ 

visible $(;^:j5ijjg> J^fc^^^i; lij!:?5jks iifeiiSJKik^i ^^cwe caleal^is^^ mi^ 

Jb;^owiC'i N iitti^vj^i^^r i h iirfji^f>h sc^kuot^) Ri^fokiirig <v;>^ j^iiiili- 

"The m^'^iic i^mYiX^ ijf a ^vf^jt ?j5<>ai?i:?y^ by Jts 5ii>$ls^ jo 
hyilj^jvji^- cytidiyie 2',$' -cyd}<: ?;5t>r;opho:>pjj^4;^ (C>B. Sijjjm Oicjvi- 
Coo as d^^^cdtej prifviou^iy < Mj)age:> ^ Ms^fnilekl J<>75). A 



Qm^ ^MmM^ Oim lM. %mi me. A.3;<i^ry i ;^. ^'5^t k^5 

y?t^^i% tis^ i^sfriVj^i^ JVf>rt> & ^iiSSKS ii^iti^ i^mat ^(kyw / S*2;37 :"2i? j ■ 

fiiiUvi i:h:e<>>:<M}j ;sV:i{>^;/:i> ^'^^;'776- ;?^>. 

:Pti5:i|;>y Bssciii^iijiik'i il S>o»'jis A,. I- $mm % H<4n^xk$ Jvl 

emit B, U« HCijJi^ 5:ivMtJ«^5y4^^^ dO- 

iAii VX\ M ^<c0^ 'n^ym '^i^m^y ^('i<^<^)^ ^^ahoa^ ^>J" 
itCiiji;^ /^^>C Ms?? ^ i^^>^ ^ / ^i5S-^ - 

W. :?if$A. Ki^t Cr>«-:i?:ii^aY<i; tQt:):; Yv«^^;<::s<:^: wjfc^v 

N;Ai<i^<i>y;} S&y. iii^r f^^^ R^ilir i>J'|^i:^ ^it ;:h;^if: ifj 

C. AfJiih<K!^-C5j>»5 S . 0 ii^^ ScJ. iiC!>ilUi- A ^^^^:^iKi^J ::'v^ 

Fik l>civ:* OB, Cijsbio im, ^•'i;'. N^:? CA 




>>>S A>r:i mto«2 ifSWiN.-./ ^.:^<Y;<>^ /7vr^.>?=^ 
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